In the period 1942-52, before the introduction of neonatal screening, the incidence of treated congenital dislocation of the hip (CDH) in Birmingham was 0-65 per 1000 births.' In the partly overlapping period 1950-54, it was 0-91 per 1000 births.2 The second investigation used a wider range of data sources. Very few infants were diagnosed in the neonatal period: about 0 03 per thousand births. A major effort was subsequently made in Birmingham, from November 1966, to screen all newborns.3 It was hoped that early detection would greatly reduce the incidence of delayed diagnosis, limit the need for surgery and prolonged treatment, and reduce the prevalence of disability.
Department of Health and Social Security (DHSS) guidelines on clinical techniques were published in 19694 and in 1986,5 but little thought was given in 1966 to the quality control of the programme as a whole, and no provision was made to measure its effectiveness in terms of a reduced incidence of late diagnosed CDH. Notification ofcongenital malformations to the Office of Population Census and Surveys (OPCS) on a nationwide scale began in 1964, and CDH had become a notifiable condition. Numbers of neonatal detections could thus be recorded, but limitation ofthe notification scheme to malformations recognised in the first 7 In order to estimate these parameters we must try to distinguish (a) infants diagnosed and treated early, for whom a later disability was otherwise inevitable (the true positives), (b) those whose dislocations were missed or not yet present and who were diagnosed and treated later (the false negatives), and (c) children diagnosed unjustifiably in that they needed no treatment at all (the false positives).
There is no objective criterion for distinguishing "true" from "false" positives, and the best available guide is probably a record of a specialist orthopaedic assessment and a note of the action taken. It is for this last reason that we include an operational as well as a diagnostic element in our definition of a true positive (above). A "medical behavioural" definition to some extent begs the questions in hand, but we can add to the precision of the analysis by classifying the children according to the ages at which they were first treated, and the duration and extent of the treatment given. This emphasis on the timing and duration of treatment was to some extent enforced by the inadequacies of the medical records that we inspected. The treatments were more often and more consistently dated than were the diagnoses. A two-way distribution in those terms is presented in table 1. 1 shows that the "sensitivity" of neonatal screening-as judged by the proportion treated before 18 weeks-seems to increase as the assessed severity of the condition (duration of treatment) decreases. We would expect the more severe instabilities to be most readily detectable within the neonatal period. We infer that the majority of these positives were false, although not necessarily all of them.
Precise estimates of the sensitivity and false-positive rates of neonatal screening cannot be made, but estimates using different definitions are given in through which many of the false positives were traced. They result in a relative "inflation" of some of the figures. It might be supposed that those units which exhibit the lowest rates of missed late presenting cases might be those which detected and treated the greatest number ofhip instabilities in the early weeks. The data were therefore aggregated as nearly as possible into two equal groups, the first consisting of hospitals with the highest rates ofsevere CDH, the second group with the lowest rates. These aggregated results are given at the foot of table 4. The three "worst" (A,C,F,) hospitals displayed a combined incidence of 0-52 "missed" cases per 1000 births while the four best had an incidence of 0 19 per 1000.
Paradoxically, the hospitals with the 3 worst results displayed the highest rates of early detection and early treatment. High awareness, high early detection rates, high early treatment rates, and prolonged early treatments were followed by a high incidence rather than a low incidence of late recognised dislocations requiring prolonged splinting or surgery.
This might have been explained by the reputed low incidence of CDH among immigrants and a concentration of births to immigrant families in particular hospitals. The data oftable 4 were therefore re-assembled for Caucasian births alone (British, Irish, and other European), and the results are given in table 5 . The three hospitals with the highest rates of late diagnosed CDH among all births (in table 4) had the three highest among Caucasians. The positive relation between high levels ofearly and late diagnosis was confirmed. The ethnic hypothesis is not the true explanation, although it is confirmed that the incidence is greater among Caucasians than among Asian and Afro-Caribbean immigrants.
ONE DISEASE OR TWO?
An alternative (partial) explanation of the concordant rates for early and late CDH could be the coexistence of two different diseases with different aetiologies.
Hypothetically, the first occurs early and is transient while the second is either early or late and requires prolonged treatment. Better screening detects both of them in larger numbers. Table 6 tests the two-disease hypothesis by comparing the 83 cases of CDH which required either surgery or prolonged splinting (column 1 of table 1) with all other cases. Since almost all cases of CDH occurred in Caucasians, the table provides similar figures for the whole Caucasian population of Birmingham. We found that the two "grades" ofCDH differed jointly in several respects from the population at large, but they did not differ substantially from each other. They appear to be elements of a continuum.
The well recognised excess of breech presentations was evident in both sets; there was also an excess of caesarean deliveries. An excess of maternal x rays during pregnancy, again evident in both sets, once more reflects a raised frequency of pregnancy problems. An excess of female children was evident in both groups. The seasonal variation detected in the 1942-52 study-an excess from October to Marchwas not confirmed. The greatest frequency was between July and December. The question of heterogeneity was pursued further in a study of laterality, and this interacted with mode of delivery. The ratio of unilateral to bilateral CDH 288 E G Knox, E H Armstrong, and R J Lancashire period and in the birth process, as evidenced by the increased incidence among both breech and caesarean deliveries and in the children of mothers who were x rayed. There must also be a postnatal element, and the total absence of severe or late instabilities in infants born to women from the Indian subcontinent is striking. It is certainly not due to back-carriage and maintenance of the "frog" position in the infant, the explanation sometimes offered for the reputed low incidence in African populations. It is also noteworthy that three genuine cases occurred among children of Birmingham Afro-Carribean mothers, a group with a longer period of western acculturation than the Asian population. (5) The service failures recorded here are no doubt due partly to lack of proper organisation, lack of quality control, lack of monitoring, and lack of feedback to those responsible for clinical procedures. There is no clear assignment of responsibilities for these functions or indeed for the performance of the service. However, the failures seemed to be especially associated with hospitals where the clinical service was well organised, and their causes might therefore be ofa more fundamental nature. (6) These results suggest that the natural history, the age at onset, and the nature of the postpartum determinants of dislocated hip have been misunderstood. Theories and treatments based upon the hypothesis that the persistence of an instability is determined by posture might not be correct. The persistence of an initial instability might be less a function of the position in which the hip is held (extension/flexion) and more a function of immobility of any kind as opposed to unrestrained mobility. Work from Japan, where the incidence is high, could be interpreted in this way.'5 A detailed study of infant handling techniques by Asian mothers could pay dividends.
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